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Prenatal versus postnatal priming of allergen specific
immunologic memory: The debate continues
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The question of when sensitization to environmental allergens
is initiated—that is, before or after birth—has attracted the
attention of successive generations of researchers dating back to
the early 1900s,1 and our group has contributed data to both sides
of this debate over the last decade as the recent chapters in this
complex story have unfolded.2,3 The importance of gaining a
clear resolution to this issue is clear: knowledge of the timing
of initial sensitization helps to define the potential window for im-
plementation of primary prevention therapies, and importantly
helps in the framing of advice to parents regarding allergen expo-
sure of their at-risk offspring. In the current issue of the Journal,
Pfefferle et al4 offer new data on the presence of allergen specific
IgE in cord blood from ;29% of a birth cohort, findings that are
consistent with a string of studies going back to the 1980s. At-
tempts to use these earlier findings to develop prognostic indices
of risk for future atopy development have been unsuccessful, be-
cause elevated cord blood IgE displays high specificity (>95%)
but disappointingly low sensitivity (�15%) as a prognostic index
at the population level.5 However, the exceptionally high specific-
ity of this link with risk for future atopic disease justifies ongoing
investigations into underlying mechanisms.

At the heart of the debate surrounding cord blood IgE is the
issue of its origin. It is widely believed that the presence of this
antibody generally connotes maternal contamination during
delivery, given that IgE is not actively transported across intact
placental membranes. In the study by Pfefferle et al,4 the authors
have adopted the strategy of using IgA as a surrogate marker of
maternal contamination, because this antibody class also is not
transferred transplacentally.6 Using a cutoff of 32 mg/mL IgA
as an index of maternal contamination, the authors demonstrate
that the bulk of the CB samples fall below this range and contend
therefore that attendant IgE in cord blood is likely to be of fetal
origin. This may be correct, but other interpretations cannot be
discounted. For example, others have argued that a lower IgA cut-
off (10 mg/mL) should be applied to be certain of excluding ma-
ternal contamination.6 Second, IgA is valid as a control in this
situation only if it is catabolized in the fetus or at a rate compara-
ble to IgE, but this information is not available. An additional
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potential complication relates to the possibility that there may
be mechanisms other than simply leakage of whole (maternal)
blood for transplacental translocation of the 2 classes of antibody.
In particular, it is well recognized that the peripheral blood of pa-
tients with food allergy contains immune complexes that are com-
posed predominately of IgG:allergen but that also include specific
IgE (see review7), and the likelihood that the IgA cutoffs proposed
would be sufficiently sensitive to detect translocation via this
pathway is difficult to determine. It is pertinent to note in this con-
text the observation of Pfefferle et al4 of strong association
between maternal and fetal food allergen–specific (as opposed
to inhalant specific) IgE.

The potential for active transport of allergen:IgG–containing
complexes across the placental barrier has been clearly demon-
strated in the elegant studies of Szepfalusi et al,8 and given the
strong adjuvant properties of specific IgG in relation to antigen
processing, these complexes could provide a source of immuno-
gen for the priming of fetal TH cells that are a prerequisite for in-
itiation of local IgE production. Specific IgE has also been
identified as a potent antigen-focusing agent for optimization of
sampling of allergens by antigen-presenting cells,9 and its pres-
ence in the fetal compartment would theoretically provide an ad-
ditional and stronger adjuvant stimulus for T-cell priming, which
in this microenvironment must rely on infinitesimally small
amounts of translocated allergen. The fetal immune system
does appear capable of priming TH2 immunity if given a suffi-
ciently strong stimulus, as demonstrated in the parasite litera-
ture.10 However, whether this actually happens in the context of
less potent immunogens, such as environmental allergens, still
remains controversial.

An alternative approach to this same question taken by many
researchers has involved a direct focus on the development of
allergen-specific TH cell populations themselves. Dating back to
early 1990s, the presence of allergen-responsive T cells in cord
blood has been reported by multiple different groups (see re-
view11), and the fetal origin of these putative TH-memory cells
was established using a combination of cloning and genotyping
techniques.3 However, more recent studies12 suggest that these
allergen-responsive fetal T cells are not conventional primed
TH-memory cells, but instead represent a transitional population
between thymocytes and adult T cells.12,13 These T cells are
known as recent thymic emigrants, and although they are im-
munologically naive, they can engage with (and be accordingly
activated by) a broad spectrum of foreign antigens via low-
affinity receptors that lack the fine specificity of antigen recep-
tors on conventional CD41 TH cells.12 These recent thymic
emigrants dominate the peripheral T-cell compartment in
mouse and human being during the neonatal period13 and pro-
vide the developing immune system with the means to generate
T-cell cytokine signals (likely to assist in activation of intracel-
lular pathogen killing mechanisms in phagocytes) quickly at
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sites of antigen encounter, in the absence of conventional
T-memory cells.12 They are programmed to die rapidly by
apoptosis after cytokine release, preventing them from contrib-
uting to local pathology. They can be rescued by exposure to
appropriate cytokines,12 but it is not known whether they can
persist thereafter at the periphery for extended periods. Like-
wise, it is not known whether the cytokines they release after
activation can contribute to local IgE B-cell switching in the
neonate, but there is no a priori reason to double this possibil-
ity. It is intriguing to note in this context that the B-cell com-
partment in neonates is dominated by an equivalent of these
immature recent thymic emigrants—CD51 B cells with low-
affinity receptors exhibiting a preimmune repertoire that pre-
cedes initial antigen contact.14 The possibility that interactions
between transplacentally translocated allergen and these imma-
ture neonatal T-cell and B-cell populations could generate tran-
sient IgE response merits further exploration.

In summary, the study by Pfefferle et al4 adds further to the
ongoing debate on whether primary allergic sensitization is ini-
tiated before or after birth, but as per earlier studies, it falls
short of a final resolution. However, this article represents
only 1 of the early stages in a unique prospective birth cohort
study in which it is planned inter alia to track IgE responses
over a period of years. In a similar (albeit smaller) study cohort,
we have recently prospectively tracked allergen-specific TH-cell
responses in individual children from cord blood through age 2
years via serial sampling, and observed that stable responsive-
ness, which is predictive of future sensitization, did not develop
until at or beyond 6 months of age.3 The larger PASTURE co-
hort4 provides an ideal study population for similarly tracking
the fate of allergen-specific IgE in the cord blood of individual
children, and information on the ensuing waxing or waning of
antibody titers over the period of the first 6 to 12 months of
postnatal life, when available, may provide a much clearer
answer to this important question.
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